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ABSTRACT: 

PROBLEM TO BE SOLVED: To make a semiconductor device manufacturing device 
hardly produce particles and, at the same time, to improve the film thickness 
distribution of the device. 

SOLUTION: A semiconductor device manufacturing device has a shutter 41 which 
is provided in a chamber 1 1 at a height at which the shutter 41 does not hinder 
a wafer when the wafer is carried and, during processing, another height a t 
whic h the shutter 41 is faced to a gate 13 and SnHBBnHBWMEyiWBTO 

of a heater 15. The shutter 41 has a cavity inside, a plurality of 
reaction H blowing ports 60, and a perforated plate which is positioned so as 
to divid e the cavity into a reaction BS blowing port-side chambe r and a 
BffiB|-side chamber. A reaction fi|| introduced to the |5BBS|-side chamber 
enters the reaction ffl blowing port-side chamber through the perforated plate 
and is blown upon a wafer placed in the chamber from the port 60 which is 
provided at the height corresponding to the wafer 30. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacturing installation of a semiconductor 
device, and relates to CVD (Chemical Vapor Deposition) equipment especially. It is required that 
particle cannot generate a CVD system easily and that the film of homogeneity thickness should be 
formed in a wafer side. 
[0002] 

[Description of the Prior Art] Drawing 7 shows conventional CVD system 10 of one example. CVD 
system 10 is single wafer processing, and is the configuration of having the chamber 1 1 currently 
maintained at the vacuum, and the gate 13 made from stainless steel established in the inlet port 12 of a 
chamber 11, and having further the stage 14 which supports a wafer 30 in a chamber 1 1, the resistance 
heating heater 15, the reactant gas straightening vane 16, and the shutter 17 grade made from graphite. 
[0003] The gate 13 moves up and down, when a wafer 30 is conveyed, it opens the inlet port 12 of a 
chamber 11, and it closes the inlet port 12 of a chamber 1 1 during processing. A heater 15 heats the 
wafer 30 under processing. A shutter 17 moves up and down, and when a wafer is conveyed, it is located 
in the height which does not block conveyance of a wafer. During processing, it prevents upper-**(ing), 
being located in the height which counters the gate 13, covering the radiant heat from a heater 15, and 
radiant heat reaching the gate 13. It is for heating the gate 13 made from stainless steel by radiant heat, 
and making it that a metal contamination is generated not break out from the front face of the heated 
gate 13. 

[0004] 18 is reactant gas ********** anc j j s located in height HI. Height HI is height which does not 
block conveyance of a wafer, and is a location fairly lower than the height HO of the wafer 30 currently 
supported by the stage 14. Reactant gas blows off from reactant gas ********** jg^ as an arr0 w head 
20 shows, it flows along the front face of the wafer 30 currently heated, and comes out from an exhaust 
port 19. Chemical vapor growth is performed in the front face of a wafer 30, and the film is formed in 
the front face of a wafer 30. 
[0005] 

[Problem(s) to be Solved by the Invention] However, conventional CVD system 10 comes out from the 
location where the height out of which reactant gas sends out and comes is fairly lower than the height 
HO of the wafer 30 currently supported by the stage 14, and for a certain reason, as a sign 21 shows a 
part of reactant gas, it tends to pile up. If reactant gas piles up, a reaction will progress in the part and 
particle will occur. The generated particle has bad effect on the film of the front face of a wafer 30. 
[0006] Moreover, the laminar flow which is in the condition of the flow of the reactant gas which comes 
out from the location where the height out of which reactant gas sends out and comes is fairly lower than 
the height HO of the wafer 30 currently supported by the stage 14, and meets the front face of a wafer 30 
for a certain reason became unstable, and it had had bad effect on distribution of the thickness of the 
film formed in the wafer side. 

[0007] Then, this invention aims at offering the manufacturing installation of the semiconductor device 
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which solved the above-mentioned technical problem. 
[0008] 

[Means for Solving the Problem] The chamber in which the wafer by which invention of claim 1 is 
processed is held, and the gate which opens the inlet port of a chamber when a wafer is conveyed, and 
closes the inlet port of a chamber during processing, In the manufacturing installation of a 
semiconductor device which has a reactant gas supply means to supply reactant gas in this chamber 
during processing It considers as the configuration which reactant gas ********** moves between the 
height location which does not block conveyance of a wafer, and the height locations corresponding to 
the wafer placed into this chamber, and considers as the configuration from which reactant gas blows off 
from the height corresponding to the wafer placed into this chamber toward a wafer. 
[0009] The heater which invention of claim 2 prepares and has in the chamber in which the wafer 
processed is held, and this chamber, and heats the wafer under processing, The gate which opens the 
inlet port of a chamber when a wafer is conveyed, and closes the inlet port of a chamber during 
processing, When a wafer is conveyed, are located in the height which does not block conveyance of a 
wafer, and it is located in the height which counters during processing at this gate. It has the shutter 
which covers the heat of the above-mentioned heater, and a reactant gas supply means to supply reactant 
gas in this chamber during processing. It has reactant gas ********** in the field which the interior is a 
cavity and counters the interior of the above-mentioned chamber in the above-mentioned shutter. And it 
considers as the configuration which has the path which draws reactant gas in the above-mentioned 
cavity, and considers as the configuration from which reactant gas blows off from reactant gas 
********** of the above-mentioned shutter located in the height corresponding to the wafer placed into 
this chamber toward a wafer. 

[0010] Invention of claim 3 has two or more reactant gas ********** in the field where the interior is a 
cavity and counters the interior of the above-mentioned chamber in a shutter. And it considers as the 
configuration which has the perforated plate arranged so that it might have the path which draws 
reactant gas in the above-mentioned cavity and the above-mentioned cavity might be divided into the 
reactant gas ********** s ide house of reactant gas ********** side approach, and the path side house 
of path side approach. Reactant gas enters in this path side house, goes into the above-mentioned 
reactant gas ********** s ide house through this perforated plate, and considers as the configuration in 
which it blows off from the above-mentioned reactant gas********** located in the height 
corresponding to the wafer placed into this chamber toward a wafer. 

[001 1] Invention of claim 4 has two or more reactant gas ********** in the field where the interior is a 
cavity and counters the interior of the above-mentioned chamber in the above-mentioned shutter. And it 
has two or more paths to which the reactant gas of a different class in the above-mentioned cavity is led 
separately. And it has the perforated plate arranged so that the above-mentioned cavity might be divided 
into the reactant gas********** side house of reactant gas ********** side approach, and the path 
side house of path side approach. And it considers as the configuration which has the partition section 
which divides this path side house into the room corresponding to a path for every path. The reactant gas 
of a different class goes into the above-mentioned room corresponding to a path through a separate path. 
It goes into the above-mentioned reactant gas ********** s ide house through this perforated plate, it is* 
mixed here, and considers as the configuration which blows off from reactant gas ********** located in 
the height corresponding to the wafer placed into this chamber toward a wafer. 
[0012] 

[Embodiment of the Invention] Drawing 1 shows CVD system 40 of single wafer processing which 
becomes one example of this invention. Except for the part of a shutter, CVD system 40 is the same 
configuration as CVD system 10 of drawing 7 , gives the same sign to the same component as the 
component shown in drawing 7 among drawing 1 , and omits the explanation. 
[001 3] A shutter 41 has the function to blow off the reactant gas other than the function to cover the 
radiant heat from a heater 15. A shutter 41 consists of the column 44 of the hollow which has extended 
caudad from the body 43 of a shutter and the body 43 of a shutter of the tabular rectangular 
parallelepiped configuration where the interior is a cavity 42, and the perforated plate 45 incorporated in 
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the body 43 of a shutter, as shown in drawing 2 and drawing 3 . 

[0014] The body 43 of a shutter and the column 44 in the air are the products made from graphite, and 
the front face is covered with the SiC film whose thickness is 100 micrometers. The column 44 is 
connected with the column 46 of the hollow made from stainless steel. A shutter 41 goes up and down 
by the shutter elevator style 47, and when a wafer is conveyed, it is located in the height which does not 
block conveyance of a wafer. During processing, it prevents upper-* *(ing), being located in the height 
which counters the gate 13, covering die radiant heat from a heater 15, and radiant heat reaching the gate 
13. 

[0015] The shutter elevator style 47 is a configuration which the base 50 which is supporting the shutter 
41 goes up and down along with a guide 51 by a motor's 48 ****ing and rotating a shaft 49, as shown in 
drawing 4 . As shown in drawing 2 and drawing 3 , the body 43 of a shutter is the structure which 
attached the half-object 56 to the half-object 55. The column 44 in the air and the column 46 in the air 
constitute the path 57 of reactant gas. The upper limit of a path 57 is open for free passage at the pars 
basilaris ossis occipitalis of the body 43 of a shutter, and this part serves as opening 58. Two or more 
reactant gas ********** 60 are formed in the field 59 which counters the interior of a chamber 1 1 
among the bodies 43 of a shutter. A path is 3mm and reactant gas ********** 60 has aligned 
horizontally by pitch 20mm in the same height location. 

[0016] The perforated plate 45 is horizontally built into the location below reactant gas ********** 60 
in within the body 43 of a shutter, and divides the cavity 42 into the reactant g a s ********** side house 
62 of reactant gas ********** Sl fe a pp r0 ach, and the path side house 61 of path side approach. Many 
stomata 63 whose paths are 1mm are formed in the perforated plate 45 by pitch 5mm. A perforated plate 
45 gives resistance to the reactant gas which is going to move to the reactant gas ********** side house 

62 from the path side house 61, and the pressure of the reactant gas in the reactant gas ********** side 
house 62 is low, and it is made to become uniform from the pressure in the path side house 61 over the 
whole inside of the reactant gas ********** side house 62. 

[00 i 7] In addition, the source 65 of reactant gas constitutes a reactant gas supply means. Next, a wafer 
30 is carried in in a chamber 1 1, it is supported on a stage 14, and a condition when processing is carried 
out is explained. As shown in drawing 5 , the body 43 of a shutter is located in the location which upper- 
**(ed), and reactant gas ********** 60 is located in the height H2 corresponding to the height HO of 
the wafer 30 currently supported by the stage 14. 

[001 8] The reactant gas from the source 65 of reactant gas is supplied in the body 43 of a shutter through 
a path 57, and blows off from reactant gas ********** 60 toward a wafer 30 at a horizontal. Reactant 
gas passes along a path 57, and as an arrow head 70 shows, it is supplied to the path side house 61 . As 
an arrow head 71 shows, the reactant gas supplied to the path side house 61 passes along many stomata 

63 of a perforated plate 45, and it moves from it to the reactant gas ********** side house 62. When 
reactant gas passes along a stoma 63, it is made to fall a pressure in response to resistance, and is made 
to rectify. Therefore, the condition of the reactant gas in the reactant gas ********** side house 62 has 
a pressure lower than the pressure of the path side house 61, and it will be in the condition of having 
become homogeneity over the reactant gas ********** s ide house 62 whole. Therefore, reactant gas 
blows off from each of reactant gas ********** 60 equally, as an arrow head 72 shows. 

[0019] Toward the front face of the wafer 30 currently supported by the stage 14, as an arrow head 73 
shows, the reactant gas which blew off from each of reactant gas ********** 60 horizontally equally 
flows along the front face of a wafer 30, and comes out from an exhaust port 19. The film is formed in 
the front face of a wafer 30 of chemical vapor growth. 

[0020] Here, it cannot break out easily that compare reactant gas when it blows off from the height 
location below a wafer 30 upward like before, and the flow of the reactant gas in a chamber 1 1 becomes 
smooth, and reactant gas piles up in order for reactant gas to blow off from each of reactant gas 
********** 60 to the level sense and to go to the front face of a wafer 30. For this reason, stagnation of 
reactant gas can suppress generating of the particle which is the cause. The good film can be formed in 
the front face of a wafer 30 at this rate. 

[0021] Moreover, in order for reactant gas to blow off from each of reactant gas ********** 60 by the 
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equal strength which is the level sense and to go to the front face of a wafer 30, the laminar flow of the 
reactant gas which flows reactant gas along the front face of a wafer 30 compared with the case where it 
blows off from the height location below a wafer 30 upward like before becomes what was stabilized 
more compared with the former. For this reason, the film with which thickness distribution has been 
improved compared with the former is formed in the field of a wafer 30. 
[0022] Thereby, the wafer with the film as a semiconductor device is manufactured. In addition, 
products made from a metallic oxide, such as SiC, a quartz, and an alumina, are sufficient as the body 43 
of a shutter, and the column 44 in the air, and a product made from a metal nitride like a ceramic is 
sufficient as them. Drawing 6 shows the modification of a shutter, a shutter 80 supplies the reactant gas 
of two different classes separately, and mixes it inside a shutter 80 - making - and - since ~ it 
considers as the configuration blowing off. 

[0023] A shutter 80 has two rooms 61-1 corresponding to a path into which the path side house 61 was 
divided by the partition section 81, and 61-2. The path 57-1 of 1 is opened for free passage in the room 
61-1 corresponding to a path of 1, and another path 57-2 is opened for free passage in it at another room 
61-2 corresponding to a path. The perforated plate 45 divides the cavity 42 within the body 81 of a 
shutter into the reactant gas ********** s id e house 62, two rooms 61-1 corresponding to a path, and 61- 
2. 

[0024] A mono silane (SiH4) is supplied to the room 61-1 corresponding to a path from a path 57-1, and 
ammonia reactant gas (NH3) or ********** (N20) is supplied to the room 61-2 corresponding to a path 
from a path 57-2. It moves to the reactant gas ********** side house 62, two kinds of reactant gas is 
mixed here, and the mixed reactant gas blows off from reactant gas ********** 60 at a horizontal. 
Thus, two kinds of reactant gas is mixed just before blowing off. When two kinds of reactant gas is 
temporarily mixed in a path side house, since the pressure there is high, it is easy to cause a reaction 
here. However, since the pressure of a reactant gas ********** s ide house is lower than the pressure of 
a path side house, the part and a reaction are a pile to a lifting. Therefore, causing a reaction with two 
kinds of unnecessary reactant gas is prevented effectively. Thereby, generating of particle can be 
suppressed. 

[0025] In addition, it is good also as a configuration in which reactant gas ********** moves up and 

down. 

[0026] 

[Effect of the Invention] The height location where reactant gas********** does not block conveyance 
of a wafer according to invention of claim 1 as explained above, Consider as the configuration which 
moves between the height locations corresponding to the wafer placed into the chamber, and it writes as 
the configuration from which reactant gas blows off from the height corresponding to the wafer placed 
into the chamber toward a wafer. Flow of the reactant gas in a chamber is made smooth, it can be made 
hard to occur that reactant gas piles up, therefore generating of the particle whose stagnation of reactant 
gas is the cause can be suppressed, and the good film can be formed in the front face of a wafer at this 
rate. 

[0027] Moreover, since it is the configuration that reactant gas blows off from the height corresponding 
to the wafer placed into the chamber toward a wafer, the laminar flow of the reactant gas which flows 
along the front face of a wafer should be stabilized more compared with the former, and, therefore, for 
this reason, the film with which thickness distribution has been improved in the field of a wafer 
compared with the former can be formed. 

[0028] According to invention of claim 2, when a wafer is conveyed, are located in the height which 
does not block conveyance of a wafer, and it is located in the height which counters during processing at 
this gate. It has reactant gas ********** in the field which the interior is a cavity and counters the 
interior of a chamber in the shutter which covers the heat of the above-mentioned heater. And consider 
as the configuration which has the path which draws reactant gas in a cavity, and reactant gas writes as 
the configuration which blows off from reactant gas ********** of a shutter located in the height 
corresponding to the wafer placed into the chamber. The same effectiveness as the effectiveness by 
invention of claim 1 can be acquired without adding and preparing converting a shutter, i.e., an elevator 
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style etc., and complicating the manufacturing installation of a semiconductor device. 
[0029] According to invention of claim 3, a perforated plate is formed in the interior of a shutter. With a 
perforated plate It considers as the configuration which divided the internal cavity into the reactant gas 
********** s id e house of reactant gas ********** side approach, and the path side house of path side 
approach. Reactant gas enters in a path side house, goes into a reactant gas ********** s ide house 
through a perforated plate, and writes as the configuration in which it blows off from two or more 
reactant gas ********** located in the height corresponding to the wafer placed into the chamber 
toward a wafer. Reactant gas can blow off from each reactant gas ********** equally, and, therefore, 
flow of the reactant gas in a chamber is made smooth. It can be made hard to occur that reactant gas 
piles up, and therefore, stagnation of reactant gas can suppress generating of the particle which is the 
cause, and can form the good film in the front face of a wafer at this rate. Moreover, since it is the 
configuration that reactant gas blows off from the height corresponding to the wafer placed into the 
chamber toward a wafer, the laminar flow of the reactant gas which flows along the front face of a wafer 
should be stabilized more compared with the former, and, therefore, for this reason, the film with which 
thickness distribution has been improved in the field of a wafer compared with the former can be 
formed. 

[0030] According to invention of claim 4, a perforated plate is formed in the interior of a shutter. With a 
perforated plate It has the perforated plate arranged so that an internal cavity might be divided into the 
reactant gas ********** side house of reactant gas ********** side approach, and the path side house 
of path side approach. And it considers as the configuration which has the partition section which 
divides a path side house into the room corresponding to a path for every path. The reactant gas of a 
different class goes into the room corresponding to a path through a separate path, and goes into a 
reactant gas ********** s id e house through a perforated plate. It is mixed here and writes as the 
configuration which blows off from reactant gas********** located in the height corresponding to the 
wafer placed into the chamber toward a wafer. The reactant gas of a different class can be mixed just 
before blowing off, and it can prevent causing an unnecessary reaction therefore effectively, and, 
thereby, generating of particle can be suppressed. Moreover, the film with which thickness distribution 
has been improved in the field of a wafer compared with the former can be formed. 



[Translation done.] 
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